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Angiogenic-like response to hypoxia of the Drosophila
tracheal system
Lazaro Centanina, Andres Dekantya, Nuria M. Romeroa,
Thomas A. Gorrb, Pablo Wappnera
aInstituto Leloir, Patricias Argentinas 435,
Buenos Aires (1405), Argentina
bInstitute of Veterinary Physiology, Vetsuisse Faculty and Zurich Center
for Integrative Human Physiology (ZIHP), University of Zurich,
Wintherthurerstrasse 260, CH-8057 Zurich, Switzerland
Drosophila tracheal terminal branches are plastic and have the
capacity to sprout-out projections towards oxygen-starved areas, in a
process analogous to mammalian angiogenesis. It was previously
shown that this sprouting response involves the upregulation of the
FGF homolog branchless in hypoxic tissues, which binds its receptor
breathless on tracheal cells, thereby attracting the outgrowth of
terminal cells. We have found that tracheal extra-sprouting depends
on the Hypoxia Inducible Factor alpha-subunit Sima, as well as on the
HIF prolyl hydroxylase Fatiga that operates as an oxygen sensor. Inmild
hypoxia, Sima accumulates mainly in tracheal terminal cells, where
it promotes transcriptional upregulation of the receptor breathless.
Strikingly, this induction is sufficient to provoke extra-sprouting of
tracheal terminal branches. In non-tracheal cells, Sima contributes to
induction of the ligand branchless, whilst over-expression of Sima fails
on itself to attract terminal branch outgrowth, suggesting that HIF-
independent components are also required for full induction of the
ligand. We propose that the autonomous response to hypoxia that
occurs in tracheal cells enhances tracheal sensitivity to increasing
levels of the ligand branchless, and that this mechanism is a cardinal
step in hypoxia-dependent tracheal sprouting.
doi:10.1016/j.ydbio.2009.05.077
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Oxygen-sensitive gene expression in C. elegans development
and longevity
Jo Anne Powell-Coffman, Yi Zhang, Zhiyong Shao,
Dingxia Feng, Zhiwei Zhai
Department of Genetics, Development, and Cell Biology, Iowa State Univ.,
Ames, IA, USA
Oxygen homeostasis is essential tometazoan life, and animals have
evolutionarily conserved strategies for adapting to changing levels of
environmental oxygen levels during development, homeostasis and
disease. The hypoxia-inducible factor (HIF) heterodimeric transcrip-
tion factors are the central regulators of oxygen-sensitive gene
expression in animals as diverse as humans and Caenorhabditis
elegans. HIF stability and activity are regulated by environmental
oxygen levels and by reactive oxygen species, and HIF controls the
expression of batteries of genes that enable adaptation to hypoxic
stress. Recent studies in C. elegans have shown that HIF and its
regulators have important roles in neuronal development, pathogen
resistance, aerotaxis behavior, and egg laying. We will describe three
recent discoveries. First, we will show that C. elegans HIF-1 has
complex, dose-dependent roles in longevity. Second, we have
completed careful analyses of EGL-9, the prolyl hydroxylase that
controls oxygen-dependent degradation of HIF-1, and we will present
evidence that EGL-9 is a bifunctional protein that acts via multiple
pathways to govern HIF-1 stability and activity. Third, wewill describe
themolecularmechanismbywhich SKN-1 regulates EGL-9 function. In
sum, these findings provide a greater understanding of how HIF-1 and
other transcription factors sensitive to oxygen and reactive oxygen
species interact to influence development and longevity. These studies
are supported by grants from NIGMS (GM078424) and the ISU Center
for Integrated Animal Genomics.
doi:10.1016/j.ydbio.2009.05.078
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Epigenetic erasure during C. elegans primordial germ
cell specification
Sujata Bhattacharyya, Hirofumi Furuhashi, William G. Kelly
Biol. Department, Emory Univ., Atlanta, GA 30322, USA
Transcriptional quiescence is a conserved hallmark of primordial
germ cell (PGC) specification that likely contributes to germ-line
totipotency. In Caenorhabditis elegans germline blastomeres, global
repression of RNA polymerase II is initially mediated by the maternal
factor PIE-1. Upon PIE-1's degradation in the newly-born PGCs,
chromatin-based mechanisms involving genome-wide erasure of
marks of “active” chromatin sustain transcriptional dormancy. Speci-
fically, euchromaticmarks such as histone H3 dimethylated on lysine 4
(H3K4me2) and histone H3 acetylated on lysine 18 (H3K18Ac) are
removed shortly after the birth of the twoprimordial germcells, Z2 and
Z3. Using RNA interference and mutant analysis, we have observed a
dichotomy in themechanisms that lead to erasure of these twomarks:
while deacetylase activity is essential for H3K18Ac erasure, active
histone replacement is necessary for H3K4me2 elimination. Prelimi-
narily, our data suggest functional redundancy among class I and class
Developmental Biology 331 (2009) 407–408
Contents lists available at ScienceDirect
Developmental Biology
j ourna l homepage: www.e lsev ie r.com/deve lopmenta lb io logy
II histone deacetylases in erasure of H3K18Ac. Conversely, our results
indicate non-redundant requirements for a histone chaperone and
components of the SWI/SNF chromatin remodeling complex in
removal of the H3K4me2 mark. We are currently using real time
quantitative imaging techniques to assay the dynamics of histone H3
during PGC specification. Future experiments will outline key path-
ways that effect coordinated epigenetic erasure in PGCs. The implica-
tions of our findings will be discussed in light of the regulatory logic
that underlies germ cell specification and safeguards its totipotency.
doi:10.1016/j.ydbio.2009.05.079
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The interaction of the Wnt and Nodal pathways during organizer
formation in Xenopus laevis
Christine D. Reid, Daniel S. Kessler
Department of Cell and Dev Biol, Univ of PA, Philadelphia, PA, USA
The Wnt and Nodal pathways interact in a variety of different
tissues as well as in the maintenance of many different types of stem
cells. Within the developing Xenopus embryo, the Wnt and Nodal
pathways overlap in the area of the Spemann Organizer, a region of
tissue on the dorsal side of the embryo essential for embryonic
patterning and axis formation. Both Wnt and Nodal pathways are
essential for organizer formation, yet little is known about how these
pathways interact at the level of target gene promoters to affect
organizer gene expression. Goosecoid (Gsc) is an organizer specific
gene with a well-defined promoter containing both a Wnt responsive
element and a Nodal responsive element. Expression of Wnt effectors
Siamois (Sia) and Twin (Twn) with Nodal leads to synergistic
activation of the Gsc promoter. We hypothesize that this synergy is
due to the recruitment of a common co-factor among the Wnt and
Nodal effectors. Chromatin immunoprecipitation (ChIP) has revealed
that Wnt effectors Sia/Twn and Nodal effectors Fast-1/Smad2 bind to
the endogenous Gsc promoter. Sia/Twn binding to the Gsc promoter
increases in the presence of a Nodal signal, suggesting formation of a
more stable complex when Wnt and Nodal effectors are present.
Inhibition of p300 activity abrogates both Sia/Twn and Nodal
mediated activation of Gsc expression; ChIP reveals that p300 binds
the Gsc promoter, and binding increases with addition of Sia or Twn.
Current work focuses on defining chromatin modifications mediated
by effector recruitment to the Gsc promoter as well as determining
how Nodal and Wnt effectors interact to recruit p300.
doi:10.1016/j.ydbio.2009.05.080
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A variant histone H3.3 mutant reveals a role for epigenetic
remodeling in the specification of the multipotent cranial
neural crest
Samuel G. Cox, Hyunjung Kim, Woojin An, Gage D. Crump
Eli and Edythe Broad Center for Regenerative Medicine and Stem Cell
Research, University of Southern California, Los Angeles, CA, USA
The vertebrate cranial neural crest (CNC) is a multipotent cell
population that gives rise to awide variety of cell types, including both
non-ectomesenchymal derivatives (e.g. neurons, glia, and pigment
cells) and ectomesenchymal derivatives (e.g. cartilage and bone). We
have identified a semi-dominant zebrafish ENUmutant, db1092, which
exhibits delayed formation of the CNC during neurulation, with loss of
later ectomesenchymal derivatives of the head skeleton and the
melanophore pigment lineage. Here we report that the causative
db1092 lesion is a dominant missense mutation in a ubiquitously-
expressed variant histone H3.3 gene, h3f3a. Injection of h3f3a mRNA
encoding the mutant form of H3.3 results in phenocopy of the
h3f3adb1092 mutant. We have been able to position H3.3 within the
Neural Crest Gene Regulatory Network (NC-GRN), the established
hierarchical network of signaling molecules and transcription factors
responsible for the specification of neural crest. H3.3 acts downstream
of Neural Plate Border Specifiers (pax3,msxb, zic2, etc.), but upstream
of the Neural Crest Specifier genes (sox10, foxd3, tfap2a, snail1b, and
sox9b). Together these data identify a novel role for epigenetic
remodeling in the specification of the multipotent CNC from the more
developmentally-restricted cells of the neural plate border. The
potential nature and role of this newly-identified epigenetic process
will be discussed, together with the wider-reaching implications for
the acquisition of multi/pluripotency in other systems.
doi:10.1016/j.ydbio.2009.05.081
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Neurodevelopmental functions of the epigenetic machinery in the
zebrafish embryo: Histone Deacetylase 1 regulates transformation
of neural progenitors into neurons and glia
Michael R. Harrisona, Aristophanes S. Georgioua, Elewys G. Lightmana,
Adam J. Bucklea, Herman P. Spainkb, Vincent T. Cunliffea
aMRC Centre for Developmental & Biomedical Genetics,
University of Sheffield, Sheffield, UK
bInstitute of Biology, Leiden University, Leiden, The Netherlands
Our studies of Histone Deacetylase 1 function during zebrafish
embryogenesis have revealed critical functions for Hdac1 in regulating
the pace and pattern of both neurogenesis and oligodendrogenesis in
the developing CNS. These results show that Hdac1 promotes expres-
sion of many proneural genes throughout the CNS by amechanism that
antagonises the Notch pathway-mediated maintenance of neural
progenitors. Our findings point to a regulatory role for Hdac1 upstream
of proneural genes, but the detailed molecular mechanism of Hdac1
action in promoting neurogenesis remains unclear. To elucidate further
the role of Hdac1 in CNS development, we performed a genome-wide
expression analysis of the hdac1 mutant phenotype and identified a
panel of genes that exhibit Hdac1-regulated expression in the develop-
ing zebrafish brain. We then used these markers to carry out a
comparative analysis of hdac1 mutants and embryos lacking the
functions of other chromatin regulators that may interact with Hdac1.
Our results suggest that Hdac1 promotes neurogenesis as a component
of several distinct transcriptional silencing complexes. Ongoing work
aims to further elucidate the functional relationships between Hdac1
and other chromatin regulators in neurogenesis and to identify the
downstream target genes that are brought under direct transcriptional
control by these proteins in the developing zebrafish CNS.
doi:10.1016/j.ydbio.2009.05.082
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